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Abstract
Background: Onosma dichroanthum Boiss. belongs to the Boraginaceae family 
which locally known as” Hava Chobeh”, and it is considered as one of the most im-
portant Mountainous medicinal plants in North of Iran, Its red roots have been used 
by the rural healers as either singular or combination with other plants as antiseptic 
and anti-inflammatory to treat the burns and wound healing.
Methods and Findings: In this study, the acetonic extract of plant root was used 
for the evaluation of its healing efficiency on burn wound model in rat. Burn induced 
in Wistar rats, and subsequently they were divided into five groups were treated as 
follow: Group-I ointment containing of extract 2%, Group-II, traditional ointment 
containing of goat lipid and root extract, Groups-III ointment alone, Group-IV (posi-
tive control) the standard drug (silver sulphadiazine) and Group-V (negative control) 
untreated rats. The assessment the burn area healing was carried out within 14 days. 
Our results showed that the treated group in I and II, the intensity of wound increased 
up to the day 8, even the wound diameter much more expanded than negative 
control group (group V). The best result was demonstrated by Silver sulphadiazine 
treated group (group IV). 
Conclusion: This study shows that Onosma dichroanthum Boiss. root did not have 
any effect on healing of burn wounds in an animal model. Further studies are requi-
ring for assessment of this plant in combination with other plants on burn wound 
healing.
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Introduction
Burn is one of the most important factors which alter the total 
integrity of skin which is the biggest defense barrier of body 
against external systemic changes, such as oligemic shock, 
anemia, renal failure, metabolic disturbances and on some 
condition skin disruption, enhance the death of organism [1]. 
Thermal injuries are very common and burn cause a huge pub-
lic health problem [2].
 Infection is a serious and significant complication of thermal 
injury due to presenting a suitable moist and nutrient rich en-
vironment for bacterial growth, and it is the cause for about 
50-75% of hospital deaths [3, 4].
Studies carried out in Iran indicated that various plants used 
by rural healer as traditional remedies for treatment of burn 
and wound. Onosma dichroanthum Boiss. is one of the herbs 
which belongs to Boraginaceae family, locally known as” Hava 
Chobeh”, the extract of red roots of this plant in traditional 
medicine in combination with goat lipid and other plants such 
as Chelidonium majus and Hypericum perforatum are used as 
burn ointment and antiseptic substance, respectively by the 
rural healers in Iran.
The roots of Boraginaceae family are very important from me-
dicinal point of view, the roots of some genus of this family is 
used for the treatment of burn wound and skin diseases, the 
wound healing characteristic in the plants of this family attrib-
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uted to the antibacterial, antiviral , antioxidant and anti-inflam-
matory activities of secondary metabolites such as phenolic 
components ( flavonoids, phenolic acids), naphthoquinones 
(alkannin shikonin ), rosmarinic acid and caffeic acid [5-7]. 
Results of Kim et al., (2001), Assimopoulou et al.,(2004) and 
Sekine et al.,(1998) showed antioxidant activity of shikonin 
and alkannin derivatives of roots extract of Arnebia euchroma 
and Alkanna tinctoria which are members of same family play 
an important role in the wound healing. Oxygen free radicals 
which are produced during injury play an inhibiter role in 
wound healing and are neutralized by shikonin and alkannin 
of Arnebia euchroma and Alkanna tinctoria. [8- 10]
The phytochemical, antioxidant and antibacterial activity of ac-
etonic extract of Hava Chobeh were showed to have antibacte-
rial effect on Gram positive bacteria such as Staphylococcus au-
reus due to their secondary metabolites (phenol, flavonoid and 
anthocyanin) which are responsible for a wide rang of wound 
infection (unpublished data).
On the bases of above mention studies, we thought that the 
acetonic extract of Hava Chobeh, play a role in treatment of 
burn wound, and this present study was designed to evaluate 
whether this conception is applicable.
Material and methods
Plant material
The roots of Onosma dichroanthum Boiss. were collected in 
KIASAR Mountainous region (1800m) of Mazandaran province 
in North of Iran during April and may 2010.
This voucher of specimen was identified and has been depos-
ited at the Herbarium of the Ferdowsi University of Khorasan 
Razavi province.
The roots were washed and dried in a hot air oven at 50°C for 
8-10 h. The dried material kept in an air-tight container at 4°C.
Preparation of the extract and ointment
300g of the powder roots of O. dichroanthum Boiss. were ex-
tracted with acetone (Merck, Germany) by reflux method for 
3h [11].The extract filtered on Whatman No. 1 filter paper, the 
filtrated solution was subsequently evaporated to dryness in 
a water bath at 40°C.The yield of dried extract was obtained 
about 3.4g. Extract was stored at 4 °C and used for preparation 
of ointment containing of extract.
The combination of Lanoline, Vaseline, liquid Paraffin and Tween 
80% were used as base to prepare an ointment extract 2%. 
Animals
30 female adult Wistar rats (250-300g) were obtained from 
the Animal Center of Institute Pasteur of Amol in Iran. Animals 
were kept single in cages for 2 weeks in standard conditions of 
temperature (22°C ±2), and a 12h light/dark cycle. During this 
time standard food and water were provided. The tested rats 
in this research deprived from the pellet diet 12-15 h prior of 
the experiment but the animals had access to water.
Burn wound creation
For creation of burn wounds in this experiment, after anaesthe-
tizing rats with intraperitoneal injection of ketamin and xyla-
zine (1.5 mg/kg), the dorsal skin of the Wistar rats were shaved 
and cleaned with ethanol. Burn wound on dorsal skin of the 
rat were induced by pressing of a metal rod (2.5 cm diameter) 
for 10s which were pre-heated in boiling water to about 95°C 
and produced a second degree burn [12]. Then wound area 
dressing with sterile gauze. Immediately after burning, rats 
were resuscitated with an intraperitoneal injection of 1.5 ml 
sterile saline.
Experimental protocols
After burn wound creation, the animals were divided random-
ly into five groups containing of 6 rats per group which were 
treated as following:
Group-I ointment containing of extract 2%, Group-II traditional 
ointment containing of goat lipid and extract which has been 
used by rural healer in North provinces of Iran, Groups-III oint-
ment alone, Group-IV (positive control) the standard drug (sil-
ver sulphadiazine) and Group-V (negative control) untreated 
rats. Survey of the burn area healing was observed within 
14 days to register wound size, onset of hair growth and the 
anatomy of subcutaneous lesion at the end of experiment in 
all groups.
Result 
In this study the therapeutic effect was assessesed on the re-
duction of wound diameter area. The findings of wound area 
measurement demonstrated, that the treated rats with oint-
ment containing O. dichroanthum Boiss. extract and traditional 
ointment in spite of significant increase in the wound region 
from day 1 up to day 8, in such way, that the wound diameter 
in day 8 in groups I and II were 36, and 34 mm respectively 
(Figure 2). It should be mentioned that the primary burn di-
ameter in all of the samples was 25mm (Figure 1A). In other 
groups the burn diameter was gradually reduced during 14 
days period, and it was shown that from all of these groups, 
the best result belong to group IV, which silver sulphadiazin 
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ointment was applied to the wound (Figure 2, Table1). In 
group IV two rat were completely recovered, and the remain-
ing in this group, the wound diameter reduced significantly. In 
group I and II, in study period, there was not any sign of hair 
growth on the burn region but in group IV the hair growth 
gradually started from day 11. In groups III the reduction of 
wound diameter was noticed, and the mean of wound region 
diameter in day 14 was 18 mm, and the findings in this group 
indicated similar results with groups V (untreated). 
Discussion
Our results indicated that neither the traditional preparation 
nor the ointment with acetonic extract of Onosma dichroan-
thum Boiss. could have expected on burn wound. So that in the 
 FIGURE 2.   Comparison of the wound area at different days. 
 FIGURE 1.   Rat dorsal wound area photograph after application of ointment containing of root 
extract, A: at 0th day , B: at 7th day, C: at 1th day. 
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Groups
The means of diameter of wound area (mm)
2 D 5 D 8 D 12 D 14 D
I
Ointment 
containing of 
extract 2%
29±0.37 32±0.74 36±0.52 30±0.13 26±0.16
II Traditional ointment 25 33±0.23 34±0.18 27±0.39 24±0.39
III Ointment alone 25 24±0.12 24±0.12 20±0.25 18±0.18
IV
Silversulphadiazine
(positive control)
25±0.06 22±0.06 21±0.10 15±0.08 12±0.08
V
untreated rats
(negative control)
25±0.06 27±0.12 24±0.08 20±0.12 19±0.12
TABLE 1.  The size of wound area in various groups.
D: Day.
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first days the intensity and diameter of wound increased. This 
finding is opposite with the general believe in North of Iran’s 
population. We can not find any similar study, which used of 
the Hava Chobeh extract for the treatment of wounds.
But Ghasemi Pirbalouti et al. (2009) in their results show that, 
the goat lipid containing of root extract of Arnebia euchroma 
(a member of Boraginaceae family) have significant results in 
the healing of wound when compared to standard drug (silver 
sulphadiazine) [13].
Also the results of Akkol et al (2009) indicate that, topical ap-
plication of hexane and chloroform extracts of Arnebia den-
siflora roots on the incision wound model in mice possess a 
significant improvement on the burn healing activity when 
compared to the reference drug Madecassol containing of 1% 
extract of Centalla asiatica [14].
The study of Kumar and Cupta (2009) showed that the treated 
rats with ointment containing of Onosma hispidum ( a mem-
ber of Onosma genus belong to Boraginaceae family) and an 
Aloe vera cream (standard), demonstrate both promote wound 
shrinkage and increase rate of epithelization in lesion area of 
rats normal and diabetic, when compared with untreated 
control group [15]. Other studies [16,17] on the members of 
this family show the remedy effect on wounds. But in study 
conducted by Nikzad et al [18] the extract of Arnebia leaf can 
not show any suitable effect on healing of burn wounds in rat 
model, which their finding confirm our results. 
The different between our findings and general believe about 
the efficacy of Hava Chobeh extract may be due to these rea-
sons:
1) The rats in groups I, II partially and in group III shown inter-
est in licking the ointment, and therefore portion of extract 
on the wound region was not as enough as should be, and 
this process of licking could not be avoided, by our policy of 
either by keeping the rat alone or covering the wound region 
by sterile gauze.
2) The reflax technique was used for preparation of root extract 
of O. dichroanthum Boiss. Therefore the boiling process in this 
method may possibly denature some of essential constituents 
of the roots which play an important role in the wound treat-
ment.
3) In traditional medicine, the extract of red roots of this plant 
in combination with goat lipid and other plants such as Cheli-
donium majus and Hypericum perforatum are used as burn oint-
ment and antiseptic substance, Dash and Murthy (2011) offered 
the use of polyherbal treatment for the healing of wounds 
which the one of them was Heliotropium indicum linn. belong 
to Boraginaceae family [19], which in our study the singlular 
application of Hava Chobeh as ointment might be the reason 
for negative performance of this plant in burn wound healing.
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